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Specification 

1. Title of Invention 

Ultraviolet-absorbing inorganic pigment 

2. Claim 

1 . Ultraviolet-absorbing inorganic pigment featured in that its effective component is 
zinc oxide with specific surface area 20 m 2 /g or higher. 

3 . Detailed Description of the Invention 

[Area of application in industry] 

The present invention relates to ultraviolet-absorbing inorganic pigment compounded 
in, for example, plastics, paint, ink, etc. in the area that requires ultraviolet absorbing 
power. 

[Conventional technology] / 

Conventionally, for example, in order to prevent decomposition of polymer used as 
the main component of paint by ultraviolet ray, used has been the filler that has 
ultraviolet-absorbing power, namely, ultraviolet-absorbing pigment. 

There are organic pigment and inorganic pigment as the ultraviolet absorbing 
pigment, and the inorganic pigment has unique application areas since it is insoluble in 
organic solvent and also excellent in heat resistance. For example, it is essential for 
coloring porcelain and ceramics, and also it has wide applications in such areas as 
plastics,, paint, ink, etc. 

The ultraviolet-absorbing pigment can be zinc oxide, titanium oxide, etc. and zinc 
oxide, in particular the high purity zinc oxide by France method, has been widely used 
since it has the highest ultraviolet-absorbing power among white pigments. 

Zinc oxide that has been used widely as the ultraviolet-absorbing inorganic pigment 
in the past is the one that has the specific surface area of 3 ~ 1 0 m 2 /g. 
[Problems to be solved by the invention] 

However, the ultraviolet-absorbing power of zinc oxide with the specific surface area 
3-10 m 2 /g has not necessarily been sufficient. 
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Also, since its transmittance of visible light is low, it has a problem in that it cannot 
be used in such applications as, for example, makeup cosmetics, etc. that requires 
transparency in the product. 

The present invention has been achieved in the light of the aforesaid situation, and its 
object is to provide ultraviolet-absorbing inorganic pigment that is superior in ultraviolet- 
absorbing power as compared to the conventional ultraviolet-absorbing inorganic 
pigment, and yet transparency of the product is not impaired since its transmittance of 
visible light is high. 

[Method to solve the problems and function] 

In order to achieve the aforesaid object, the ultraviolet-absorbing inorganic pigment 
according to the present invention has zinc oxide of the specific surface area 20 m 2 /g or 
higher as the effective component. Here, the value of the specific surface area is the one 
measured by BET adsorption method. 

The reason for specifying zinc oxide with the specific surface area in a particular 
range is that, if the specific surface area is lower than 20 m 2 /g, at least either one of the 
visible light transmittance and ultraviolet-absorbing power is impaired. 

There are France method, wet method, etc. as the manufacturing method of zinc 
oxide, but as mentioned in the foregoing, France method is the best in order to obtain zinc 
oxide of high purity. 

This France method is the method in which molten metallic zinc is heated to 1000°C 
level in a retort, zinc vapor generated is oxidized by air, zinc oxide formed is transferred 
to an air-cooling tube by using a blower for cooling, and separated and collected by using 
a collector and bag filter. 

In the present invention, the specific surface area is the higher, the more desirable, but 
to date, zinc oxide with the specific surface area exceeding 30 m 2 /g has not been obtained 
by France method. 

In order to obtain zinc oxide of the specific surface area 20-30 m 2 /g by France 
method, metallic zinc vapor is flowed at a constant flow rate, for example, 0.5 ~ 1 .5 
kg/hour, and air is blown to this at a rate, for example, 1.8 Nm 3 /min level. 

Incidentally, if the wet method is used, it is possible to obtain zinc oxide of the 
specific surface area 70 m 2 /g level. 

The wet method is the method in which soda ash is added to zinc chloride solution to 
precipitate basic zinc carbonate, which is then water-washed, dried, and calcined. 
Although it is possible to obtain zinc oxide of very fine particle size and high specific 
surface area by this method, there is a fault that carbonate ions remain as the impurity. 
[Examples] 

In the following, the present invention is explained in detail by using examples. 
However, the present invention is by no means limited by the following examples. 
(Example 1) 

Zinc oxide of the specific surface area 25 m 2 /g was prepared by flowing metallic zinc 
vapor at a flow rate of 1 .0 kg/hour and blowing air to this at a rate of 1 .8 Nm 3 /min level 
for oxidation. 

Subsequently, a binder solution was prepared by dissolving nitrocellulose 6.3 g in a 
solvent mixture of toluene 8.9 g, isopropanol 8.9 g, and ethyl acetate 8.9 g. 
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Then; a paint was fabricated by putting 3 g of zinc oxide fine particles prepared in the 
foregoing; binder solution 33 g, dioctyl phthalate 3 g, and spherical glass beads of 3 mm 
in diameter 90g in this order into a glass container of 1 00 ml in volume, and dispersing 
uniformly by using a paint shaker for 60 minutes. 

This paint was coated on polypropylene film 30 um thick by using #4 bar coater, and 
thus;" the paint coat was formed on the film. 

Visible light transmittance and ultraviolet absorption of this coated film were 
' measured by a spectrophotometer (manufactured by Hitachi, model : 100-10). 

Incidentally, 370 nm was used as the absorption wavelength in the ultraviolet region 
of the spectrophotometer, and 52 nm as the absorption wavelength in the visible region. 

All of the aforesaid operations were carried out at room temperature. 
(Comparison example 1) 

A'paint was fabricated in the same way as the example 1 except that 3 g of zinc oxide 
fine particles of the specific surface area 1 0 m 2 /g available on the market (manufactured 
by Sakai Chemical Industry, Fine Zinc White) was compounded instead of 3 g of zinc 
oxide fine particles of the specific surface area 25 m 2 /g, and visible light transmittance 
and ultraviolet absorption of the coated film were measured. 
(Comparison example 2) 

A paint was fabricated in the same way as the example 1 except that 3 g of zinc oxide 
fine particles of the specific surface area 5 m 2 /g available on the market (manufactured by 
Sakai Chemical Industry, Zinc White Number 1) was compounded instead of 3 g of zinc 
oxide fine particles of the specific surface area 25 m 2 /g, and visible light transmittance 
and ultraviolet absorption of the coated film were measured. 

The visible light transmittance (%) and the ultraviolet absorption (%) of the aforesaid 
paints are shown in the Table. 



Table 





Specific surface area 


Visible light transmittance 


Ultraviolet absorption 


Zinc oxide 


25 


76 


91 


Zinc oxide 


10 


35 


99 


Zinc oxide 


5 


30 


69 



As is clear in the Table, whereas both the visible light transmittance and the 
ultraviolet absorption were high when zinc oxide of the specific surface area 25 m 2 /g was 
compounded as the ultraviolet-absorbing inorganic pigment, the ultraviolet absorption 
was high but the visible light transmittance was low when the one with the specific 
surface area 10 m 2 /g was compounded, and also, both the visible light transmittance and 
the ultraviolet absorption were low when the one with the specific surface area 5 m 2 /g 
was compounded. 

[Effect of the invention] , 

The ultraviolet-absorbing inorganic pigment according to the present invention is 
excellent in ultraviolet absorbing power, and also, has high visible light transmittance, 
and thus, the present invention presents excellent and unique effects. 
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